The effect of aqueous garlic extract on the macromolecular synthesis of Candida albicans was studied. Protein and nucleic acid syntheses were inhibited to the same extent as growth, but lipid synthesis was completely arrested. Blockage of lipid synthesis is likely an important component of the anticandidal activity of garlic.
1:10 dilution of this extract gave a single A218 peak (2.84 absorption units) and a shoulder between 265 and 285 nm.
Eight clinical isolates of C. albicans were obtained from the Clinical Laboratory of Loma Linda University, Loma Linda, Calif. The MIC of garlic extract against these isolates ranged between 1:160 and 1:320 (6.25 and 3.12 mg/ml, respectively). All cultures were maintained on Sabouraud dextrose agar (Difco) at 25°C until used. For metabolic experiments, yeast nitrogen base supplemented with 5% glucose was used to cultivate the cells at 30°C in a water bath shaker.
The effect of garlic extract on macromolecular synthesis was determined on three C. albicans strains for which the MIC was 1:160 (6.25 mg/ml). The results with these strains were essentially identical. Protein synthesis was measured by adding 10 p.Ci of L-[4,5-3H]leucine (specific activity, 120 Ci/mmol; Amersham Corp., Arlington Heights, Ill.) to 60 ml of culture growing aerobically at 30°C in the presence of unlabeled DL-leucine (0.02 mg/ml) to give a final specific activity of 0.17 [iCi (0.154 pLmol/ml). A 30-ml sample of the culture received 6 ml of garlic extract stock solution to achieve a final dilution of 1:240 (4.17 mg/ml), which allowed slow growth of the organisms. The other 30 ml of the culture received only yeast nitrogen base supplemented with 5% glucose (6 ml). Samples (1 ml) were taken in duplicate every 15 min for 2 h, and each sample was mixed with 0.1 ml of 5% (wt/vol) perchloric acid and stored on ice until all the samples were collected. Each sample then received 5 ml of 5% (wt/vol) cold perchloric acid and was kept on ice for 30 min. The sample was filtered with 0.2-ALm-pore-size filter membranes (Nuclepore Corp., Pleasanton, Calif.) and washed with 5% cold perchloric acid. The filters were dried overnight at 37°C and placed in a Filmware tube (Nalge Co., Rochester, N.Y.) containing 4 ml of CytoScint (WestChem, San Diego, Calif.), and the radioactivity was measured in a scintillation counter.
Nucleic The results are shown in Fig. 1 and 2 . Because garlic extract inhibits growth, it was expected that all macromolecular synthesis would be inhibited. The extent of protein and nucleic acid synthesis inhibition indeed paralleled growth inhibition (Fig. la and b) , but lipid synthesis was completely blocked (Fig. 2) .
The inhibition of lipid synthesis was not due to an inability of the cells to take up radioactive acetate. This was evidenced in the amount of free [14C]acetate found in the cold acid-soluble pool of garlic-treated cells, an amount comparable to that of the control (results not shown).
Other workers have established that allicin reacts stoichiometrically with sulfhydryl compounds such as glutathione, resulting in the loss of all or most of the inhibitory activity of allicin (8) . In this study, pretreatment of garlic extract with glutathione reduced the effectiveness of allicin in the inhibition of lipid synthesis (Fig. 2) , supporting the notion that a disulfide-containing component such as allicin is the main growth inhibitor in garlic extracts (3, 7, 13, 16) .
The residual growth of C. albicans in the presence of garlic resembled the behavior of glycerol-deprived Escherichia coli, which continues its growth for about one doubling in the absence of lipid synthesis (9).
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